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Abstract
Objective To estimate the burden of acute otitis media (AOM) on Canadian families.

Design Telephone survey using random-digit dialing.

Setting All Canadian provinces between May and June 2008.

Participants Caregivers of 1 or more children aged 6 months to 5 years.

Main outcome measures Caregivers’ reports on the number of AOM episodes experienced by the child in the 
past 12 months, as well as disease characteristics, health services and medication use, time spent on medical 
consultations (including travel), and time taken off from work to care for the sick children.

Results A total of 502 eligible caregivers were recruited, 161 (32%) of whom reported at least 1 AOM episode for 
their children and 42 (8%) of whom reported 3 or more episodes during the past 12 months. Most children (94%, 
151 of 161) visited with health professionals during their most recent AOM episodes. The average time required for 
medical examination was 3.1 hours in an emergency department and 1.8 hours 
in an outpatient clinic. Overall, 93% of episodes resulted in antibiotics use. A 
substantial proportion of caregivers (38%) missed work during this time; the 
average time taken off work was 15.9 hours.

Conclusion  In Canada, episodes of AOM are still associated with substantial 
use of health services and indirect costs to the caregivers.

EDITOR’S Key Points
•  Almost all cases of acute otitis media 
(AOM) described in this study were 
treated with antibiotics; extensive 
use of antibiotics causes resistance, 
which results in decreased treatment 
performance and meaningful economic 
burden.

•  Caregiver time is an important factor 
associated with the burden of AOM; 
travel, waiting room, and medical 
examination time as well as time taken 
off work all contribute to the indirect 
costs associated with this condition.

•  Burden of AOM on families has 
received limited attention when the 
cost-effectiveness of AOM prevention 
and treatment programs has been 
assessed in the past. Results of this 
study indicate that this burden remains 
important in a country with well-
established childhood immunization 
programs. 

This article is eligible for Mainpro-M1 credits. To earn 
credits, go to www.cfp.ca and click on the Mainpro link.
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Résumé
Objectif Estimer le fardeau qu’impose l’otite moyenne aiguë (OMA) aux familles canadiennes.

Type d’étude  Enquête téléphonique à l’aide de numéros choisis au hasard.

Contexte  Toutes les provinces canadiennes, entre mai et juin 2008.

Participants  Soignants s’occupant d’au moins un enfant âgé entre 6 mois et 5 ans.

Principaux paramètres à l’étude  Déclarations des soignants concernant le nombre d’épisodes d’OMA subies par 
l’enfant au cours des 12 derniers mois, ainsi que les caractéristiques de la maladie, les médicaments et services de 
santé utilisés, le temps consacré aux consultations (incluant les déplacements) et le temps perdu au travail pour 
s’occuper des enfants malades.

Résultats  Un total de 502 soignants admissibles ont été recrutés, dont 161 (32 %) ont rapporté au moins un épisode 
d’OMA et 42 (8 %) au moins 3 épisodes parmi leurs enfants au cours des 12 derniers mois. La plupart des enfants 
(94 %, 151 sur 161) ont consulté leur professionnel de la santé durant l’épisode le plus récent. Le temps requis pour 
l’examen était en moyenne de 3,1 heure dans un service d’urgence et de 1,8 
heure dans une clinique externe. Dans l’ensemble, 93 % des épisodes ont 
abouti à une prescription d’antibiotiques. Une proportion appréciable de 
soignants (38 %) ont dû s’absenter du travail à cette occasion; le temps perdu 
au travail s’élevait en moyenne à 15,9 heures.

Conclusion  Au Canada, les épisodes d‘OMA demeurent responsables 
d’une importante utilisation des services de santé et de coûts indirects 
pour les soignants. 

Cet article a fait l’objet d’une révision par des pairs. 
Can Fam Physician 2011;57:60-5
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Points de repère du rédacteur
•  Presque tous les cas d’otite moyenne 
aiguë (OMA) rapportés dans cette étude 
ont été traités par antibiotiques : une 
importante utilisation d’antibiotiques 
est une source de résistance, ce qui 
entraîne de moins bons résultats 
du traitement en plus d’un fardeau 
économique appréciable.

•  Le temps exigé des soignants est 
un facteur important qui s’ajoute au 
fardeau qu’imposent les OMA; les  
périodes consacrées au déplacement,  
à la salle d’attente et à l’examen  
médical en plus du temps de travail 
perdu contribuent tous aux coûts indi-
rects de cette condition.

•  Lorsqu’on a évalué le rapport coûts/
bénéfices des programmes de préven-
tion et de traitement de l’OMA dans 
le passé, on s’est peu préoccupé du 
fardeau imposé aux familles. Les 
résultats de cette étude indiquent que 
ce fardeau demeure important dans un 
pays qui dispose d’un programme de 
vaccination pour enfants bien établi.
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Acute otitis media (AOM) is one of the most common 
bacterial infections among children and a leading 
cause of health care visits and antibiotic prescrip-

tions.1 In Quebec, 11% of physicians’ insurance claims for 
children younger than 10 years of age are associated with a 
diagnosis of otitis media2; the total annual cost to the health 
care system of otitis media and placement of ventilation 
tubes is more than $10 million.3 In the first 3 years of life, 
60% to 70% of children will have experienced at least 1 epi-
sode of AOM,4 and recurrent episodes of AOM are common.5 

The main characteristic symptom of AOM is effusion in 
the middle ear, accompanied by such signs of acute illness 
as earache, otorrhea (ie, runny, stuffed ear), ear tugging, 
fever, irritability, anorexia, vomiting, or diarrhea.6 A diag-
nosis of AOM is the most common reason for antibiotic 
prescribing in childhood, even though most cases of AOM 
resolve spontaneously.7 In fact, results of meta-analyses 
indicate that antibiotics are not very useful for most chil-
dren with AOM.8-10 Antimicrobial resistance to bacte-
rial otopathogens is an increasing public health concern 
worldwide. In the United States, strains of Streptococcus 
pneumoniae that are resistant to all Food and Drug 
Administration–approved antibiotics for the treatment of 
AOM in children have emerged in recent years.11 Primary 
prevention of AOM through immunization is an emerg-
ing issue,12 but few vaccines have the potential to prevent 
AOM.13-16 Another strategy to reduce the burden of AOM is 
to use antibiotics more selectively. With the so-called wait-
and-see approach, the use of antibiotics is deferred by 2 
or 3 days, during which time only pain is treated; antibiot-
ics are only prescribed if there is no improvement in the 
child’s clinical condition at the end of this period.7 In 2009, 
the Canadian Paediatric Society recommended the wait-
and-see approach as a valid option for otherwise healthy 
children older than 6 months of age who have mild clinical 
signs and symptoms of AOM.17

Precise knowledge of the frequency and consequences 
of AOM is needed to evaluate interventions that aim to 
reduce its societal costs, and an often-neglected aspect is 
the burden of disease on families. To our knowledge, the 
burden of AOM on Canadian families has never been esti-
mated. Previous studies have assessed the societal costs 
of AOM in Canada before the addition of pneumococ-
cal conjugate vaccine to the regular childhood vaccina-
tion schedule.18,19 These studies indicated that AOM had 
a relatively low family and health care system unit cost; 
however, owing to its frequency, the estimated overall bur-
den was high. In 2001, the cost of an episode of AOM in 
Canada was estimated at $321, of which 82% was borne 
by families.18 Studies have also shown the negative effects 
of otitis media on parental stress, family functioning, and 
quality of life of the child and his or her family.20-25

In 2008, we surveyed a random sample of Canadian 
families; results pertaining to the quality of life of 
affected children and their parents and to parental 

knowledge, attitudes, and beliefs regarding AOM and 
its prevention have been reported elsewhere.26,27 This 
report focuses on the frequency and severity of AOM, 
health services use, and absenteeism from work.

Methods

The Ethics Board of the Centre hospitalier universitaire de 
Québec approved the study protocol. From May to June 
2008, stratified random sampling of households in all 10 
Canadian provinces was performed using random-digit 
dialing. A sample size of 500 was needed to provide an 
overall precision of plus or minus 4% in the estimate of 
proportions (with a 95% confidence interval). Respondents 
in households with at least 1 child aged 6 months to 
5 years were invited to participate, and the adult most 
involved in the care of the child was invited to complete 
a telephone interview in English or French. Questions 
about the occurrence of AOM were prefaced with a stan-
dard definition. The child having the most recent AOM 
episode in the past 12 months (ie, the index child) was 
selected for further analysis. The caregiver was asked to 
report on the number of AOM episodes experienced by 
the child in the previous 12 months; to describe the dura-
tion, symptoms, and health services and medication use 
of the last episode; and to quantify time spent on medi-
cal visits and time taken off from work to take care of the 
sick child. Information was also obtained on the caregiv-
er’s age and sex, education, region of residence, number 
of persons in the household, and other relevant charac-
teristics (eg, 1 or 2 caregivers per household, children 
in shared custody). The questionnaire used in this study 
was based on a questionnaire used to assess the burden 
of chickenpox on families in another study.28 Descriptive 
statistics were generated for all variables using SAS ver-
sion 9.1. Comparisons of categorical responses were per-
formed using χ2 or Fisher exact tests.

RESULTS

Of the 28 374 telephone numbers randomly generated, 
26 385 were reached: 12 269 were nonresidential or not 
in service; in 4796 households, the respondent refused to 
participate; and 8769 households were not eligible (ie, no 
child in the targeted age group). In the 551 eligible house-
holds, a caregiver was able to complete the survey in 502 
cases (Figure 1). The number of respondents by province 
was proportional to the population weight of each prov-
ince. Thirty-two percent of caregivers (161 of 502) reported 
at least 1 AOM episode during the past 12 months. Most 
caregivers were mothers (82%), 58% were aged 25 to 34 
years old, and 65% had college or university degrees. In 
the 161 households, the mean number of AOM episodes 
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in the past 12 months was 2.2 (range 1 to 10), with 27% of 
caregivers reporting 3 or more episodes. The most recent 
episode of AOM in each household was included for analy-
sis, for a total of 161 cases included for further study. The 
mean age of the index child was 37.4 months, 50% were 
girls, and 37% were living in shared custody.

Reported characteristics of AOM episodes according 
to age are shown in Table 1. The mean duration of AOM 
episodes was 5.9 days (median 4 days) with no statisti-
cally significant differences among age groups. On aver-
age, caregivers reported 2.8 symptoms during the last 
occurrence of AOM (median 3 symptoms). Pain, otor-
rhea, and hearing loss were more frequently reported 
among children 3 years of age and older than among 
younger children. In 11% of cases, a medical help line 
was called. By far most episodes (94%) resulted in visits 
to physicians, more frequently in younger than in older 
children (100% vs 89%, P ≤ .05). Over-the-counter or pre-
scribed medications were used in 100% of AOM episodes. 
A greater number of medications was used by older than 
by younger children; 28% of children 3 years of age and 
older used 3 or more medications during the last AOM 
episode compared with 14% of younger children (P ≤ .05). 
Antibiotics were used in 93% of episodes and there was 
no statistically significant difference according to age. 

Analgesic or antipyretic 
drugs were used in 80% 
and natural products in 
9% of episodes.

Of the 151 patients 
who received medical 
care, the mean distance 
traveled for medical vis-
its was 13.3 km (median 
10 km), and most care-
givers (n = 140) used 
their own vehicles; pub-
lic transportation was 
used in a small num-
ber of cases (n = 6) and 
the remaining 5 patients 
(with their caregivers) 
traveled on foot. 

When parents brought 
children to the emergency 
department, the mean 
total time needed for 
transportation, waiting, 
and medical examina-
tion was 3.1 hours; 21% 
of parents spent a total 
of 4 hours or more to a 
maximum of 18 hours 
(Table 2). When the child 
was seen in an outpa-

tient clinic, the average time required was 1.8 hours, with 
a maximum of 3 hours, excluding the time needed to get 
an appointment (Table 2). Work absenteeism to take care 
of the sick child was reported by 61 caregivers (38% of epi-
sodes), for an average of 15.9 hours (median 14 hours).

DISCUSSION

Acute otitis media is a common occurrence in families with 
young children and a substantial cause of disturbance, health 
services use, and indirect costs. Results of this national sur-
vey showed that only 6% of children who presumably had 
AOM were not seen by physicians. Although the time spent 
on medical visits was high for the small number of children 
brought to the emergency department, overall results are 
reassuring as to the accessibility of primary health care in 
Canada. To our knowledge, this is the first study that esti-
mated the burden of AOM on Canadian families. Even if 
estimated family costs of AOM seem relatively low, the bur-
den of AOM on Canadian families is important; a substantial 
proportion of caregivers also missed an average of 2 days of 
work during their children’s last AOM episodes.

This study has several limitations. The occurrence of 
AOM was lower than what would have been expected, 

Figure 1. Flow chart of participant selection

28 374 telephone numbers 
randomly generated

26 385 telephone numbers 
reached

12 269 telephone numbers 
nonresidential or not in service

8769 households ineligible
(ie, no child aged 

6 months to 5 years)

4796 households refused to 
participate or answer any 

questions

551 eligible households 
agreed to participate

502 questionnaires 
completed

161 households 
reported AOMAOM—acute otitis media.
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assuming an annual rate of 60 cases of AOM per 100 
children younger than 6 years of age.19 However, the 
study was conducted in May to June 2008, right after the 
winter season when most AOM cases occur; therefore, 
there is no reason to believe that an important recall 
bias is present. It is worth noting that the 2007 to 2008 
influenza season was of relatively low intensity, which 
might somewhat diminish the incidence of AOM.

We used a telephone survey, which can typically 
result in a recruitment bias toward more educated 
people and against young or new residents of com-
munities who do not have household telephone num-
bers.29 However, it is known that in Canada most 
families with young children have been residents of 
the same community for several years and most of 
them have household telephone numbers. In 2008, 8% 
of Canadian households reported having cellular tele-
phones only, and less than 1% did not have any tele-
phone services.30 In addition, the survey sample was 
chosen by stratified random sampling of households 
in 5 Canadian regions, ensuring that the number of 
participants was proportional to each region’s popula-
tion, diminishing the risk of selection bias.31

Results of randomized controlled trials have shown 
that antibiotic treatment is associated with a more 
favourable clinical course than placebo, but the overall 
benefit is rather small; this is a justification for the wait-
and-see approach.32 Most AOM episodes analyzed in 
this study resulted in at least 1 medical visit. Additionally, 
despite the new guidelines recommending a wait-and-
see approach for the management of AOM, almost all 
medical visits resulted in antibiotic use. Reported use of 
antibiotics in our study is comparable with that observed 
in another study conducted more than a decade ago 
in Ontario.33 These similarities show that no important 
changes have taken place in AOM treatment strate-
gies or in parents’ decisions to seek medical consulta-
tion for their children with AOM, despite the changes to 
official recommendations. Similar findings were identi-
fied in previous US studies in which only a minority of 
family physicians and pediatricians routinely recom-
mended the wait-and-see approach for the management 

Table 2. Time spent visiting a physician, including 
travel, waiting, and medical examination: N = 151.
time Emergency room (n = 29) Outpatient clinic (n = 118)*

hours, n (%)

• < 2       10.0 (34)      74.0 (63)
• 2 < 4         13.0 (45)      34.0 (29)
• 4 < 6           4.0 (14)      5.0 (4)
• ≥ 6       2.0 (7)      5.0 (4)

Maximum, h 18.0 3.0 
Mean, h   3.1 1.8
Median, h   2.0 1.5
*Four cases had missing responses for time spent vising a physician.

Table 1. Description of episodes, health services use, 
and medications for AOM, by age

AGE

characteristicS

6 to 36 mo,*  
N (%)

 (n = 43)

3 to 4 y,*  
N (%) 

(n = 93)

All ages,†

N (%) 
(n = 161)

Duration, d 

• ≤ 3 14 (33) 30 (32) 52 (32)

• 4 to 6 13 (30) 32 (34) 55 (34)

• ≥ 7 15 (35) 29 (31) 51 (32)

• Unknown 1 (2) 2 (2) 3 (2)

Symptoms 
reported

• Ear pain 32 (74)‡ 82 (88)‡ 139 (86)

• Fever 34 (79) 76 (82) 130 (81)

• Otorrhoea or 
ruptured 
tympanic 
membrane

4 (9)‡ 28 (30)‡ 38 (24)

• Vertigo 5 (12) 13 (14) 23 (14)

• Hearing loss 2 (5)‡ 23 (25)‡ 31 (19)

Health services use

• Call to help 
line§

7 (16) 8 (9) 18 (11)

• Visit to 
physician 

43 (100)‡ 83 (89)‡ 151 (94)

• Private clinic 
  or community 
  health centre

32 (74) 68 (73) 122 (76)

• Emergency
  room 

11 (26) 15 (16) 29 (18)

No. of medications taken

• 1 12 (28)‡ 10 (11)‡ 26 (16)

• 2 25 (58)‡ 57 (61)‡ 97 (60)

• ≥ 3 6 (14)‡ 26 (28)‡ 38 (24)

Type of medications taken

• Antibiotics 41 (95) 84 (90) 149 (93)

• Antipyretics or 
analgesics

31 (72) 79 (85) 129 (80)

• Ear drops 5 (12)‡ 26 (28)‡ 37 (23)

• Natural 
products

3 (7) 9 (10) 14 (9)

*Responses were compared between the 2 age groups using χ2 or Fisher 
exact tests. 
†Included in this group are 25 children aged 6 months to 5 years with their 
exact ages unknown (not included in previous 2 groups). 
‡Differences between the 2 age groups are statistically significant (P ≤ .05).
§Some caregivers who used help lines also sought care from physicians.
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of AOM, despite available scientific evidence of its safety 
and years of promotion.34-36 Authors of a recent study 
in Finland and the Netherlands suggested that changes 
in treatment practices for AOM require strong guide-
lines and education of physicians, but also a modifica-
tion of parental expectations regarding the usefulness 
of antibiotics.37 Primary prevention using pneumococcal 
conjugate and influenza vaccines is a potentially more 
interesting and feasible avenue, and specific studies are 
required to demonstrate whether the immunization pro-
grams recently implemented in all Canadian provinces 
and territories effectively reduce AOM incidence, antibi-
otic use, and associated costs. 
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